Searching HAJ 1/1 



PATENT ABSTRACTS OF JAPAN 



(1 DPublication number: 08-153646 
(43)Date of publication of application : 11.06.1996 



(5 Dint CI. 




H01G 4/12 








H01G 4/12 








H01G 4/12 




(21 Application number 


06-296503 


(71)Applicant 


MITSUBISHI MATERIALS CORP 


(22)Date of filing : 


30.11.1994 


(72)Inventor : 


DAANARU PAAKAA BAAKUSU 



(54) LAMINATED CERAMIC CAPACITOR AND MANUFACTURE THEREOF 

(57)Abstract 

PURPOSE: To enable a laminated ceramic capacitor to be obtained 
without a high-temperature burning process and protected against 
delamination and voids. 

CONSTITUTION: Ceramic dielectric layers 11 and inner electrodes 
12 are alternately laminated into a bare chip 14, the ends of the 
inner electrodes 12 are alternately exposed at both the ends of the 
bare chip 14, and terminal electrodes 15 and 16 are provided to the 
ends of the bare chip 14 so as to have a continuity with the inner 
electrodes 12. The ceramic dielectric layer 11 is of layered clay 
mineral composed of clay mineral layers and dielectric polymer 
inserted between them, and the inner electrode 12 is also of layered 
clay mineral composed of clay mineral layers and conductive 
polymer inserted between them. 
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(54) LAMINATED CERAMIC CAPACITOR AND MANUFACTURE THERE 

(57)Abstract: 

PURPOSE: To enable a laminated ceramic capacitor to be obtained 
without a high-temperature burning process and protected against 
delamination and voids. 

CONSTITUTION: Ceramic dielectric layers 1 1 and inner electrodes 
12 are alternately laminated into a bare chip 14, the ends of the 
inner electrodes 1 2 are alternately exposed at both the ends of the 
bare chip 14, and terminal electrodes 15 and 16 are provided to the 
ends of the bare chip 14 so as to have a continuity with the inner 
electrodes 12. The ceramic dielectric layer 11 is of layered clay 
mineral composed of clay mineral layers and dielectric polymer for* 
inserted between them, and the inner electrode 12 is also of 
layered clay mineral composed of clay mineral layers and 
conductive polymer inserted between them. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The bare chip with which the internal electrode (12) carried out the laminating to the ceramic 
dielectric layer (1 1) by turns, it was formed, and said internal electrode (12) appeared by turns in the chip 
both ends which carry out phase opposite (14), In the stacked type ceramic condenser (10) equipped with the 
terminal electrode (15 16) of the couple baked so that it might flow in said internal electrode (12) to the both 
ends of said bare chip (14) The stacked type ceramic condenser characterized by for said ceramic dielectric 
layer (11) being the stratified clay mineral which inserted the dielectric polymer between clay mineral 
layers, and being the stratified clay mineral with which said internal electrode (12) inserted the conductive 
polymer between clay mineral layers. 

[Claim 2] The stacked type ceramic condenser according to claim 1 whose stratified clay mineral is a mica, 
a montmorillonite, beidellite, hectorite, saponite, nontronite, or a chlorite. 

[Claim 3] The stacked type ceramic condenser according to claim 1 which a dielectric polymer is either 
polyethylene oxide, the poly aniline, polypyrrole or polyacethylene, and is the polymer to which the 
conductive polymer doped I or Cu to either polyethylene oxide, the poly aniline, polypyrrole or 
polyacethylene. 

[Claim 4] (a) The process which mixes the powder, dielectric polymer, and solvent of a stratified clay 
mineral, and prepares the 1st suspension, (b) The process which mixes the powder, conductive polymer, and 
solvent of said stratified clay mineral, and prepares the 2nd suspension, (c) The process which screen- 
stencils said 1st suspension, dries and forms a ceramic dielectric layer (11), (d) The process which screen- 
stencils said 2nd suspension, dries and forms the internal electrode (12) of a predetermined pattern on said 
ceramic dielectric layer (11), (e) The process which forms a ceramic dielectric layer (11) like the 
aforementioned (c) process on said internal electrode (12), (f) The process which performs formation of the 
internal electrode (12) of the aforementioned (d) process, and formation of the ceramic dielectric layer (11) 
of the aforementioned (e) process by turns, and forms a layered product (20), (g) The process which presses 
said layered product (20) with the glass transition temperature of said dielectric polymer and a conductive 
polymer, (h) The process which cuts said pressed layered product (20) in the shape of a chip so that an 
internal electrode (12) may appear in both ends, and (i) The manufacture approach of a stacked type ceramic 
condenser including the process which forms the terminal electrode (15 16) of a couple in the both ends of 
said chip (14). 

[Claim 5] The manufacture approach of a stacked type ceramic condenser according to claim 4 that a 
sublimability thickener is contained to either or the both sides of the 1st suspension and the 2nd suspension. 
[Claim 6] (a) The process which mixes the powder, dielectric polymer, and solvent of a stratified clay 
mineral, and prepares the 1st suspension, (b) The process which mixes the powder, conductive polymer, and 
solvent of said stratified clay mineral, and prepares the 2nd suspension, (c) The process which carries out 
sheet forming of said 1st suspension on a base film, dries, and forms a ceramic dielectric layer with a film, 
(d) The process which exfoliates a base film from said ceramic dielectric layer with a film, screen-stencils 
said 2nd suspension, dries and forms the internal electrode of a predetermined pattern on a ceramic 
dielectric layer, (e) The process which piles up said ceramic dielectric layer with a film on the ceramic 
dielectric layer in which said internal electrode was formed [ dielectric layer ] in the ceramic dielectric layer, 
having used said ceramic dielectric layer with a film as the adhesion side, (f) The process which performs 
formation of the internal electrode of the aforementioned (d) process, and formation of the ceramic dielectric 
layer of the aforementioned (e) process by turns, and forms a layered product, (g) The process which presses 
said layered product with the glass transition temperature of said dielectric polymer and a conductive 
polymer, (h) The process which cuts said pressed layered product in the shape of a chip so that an internal 
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electrode may appear in both ends, and (i) The manufacture approach of a stacked type ceramic condenser 
including the process which forms the terminal electrode of a couple in the both ends of said chip. 
[Claim 7] The manufacture approach of a stacked type ceramic condenser according to claim 7 that a 
sublimability thickener is contained to either or the both sides of the 1 st suspension and the 2nd suspension. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the stacked type ceramic condenser with which the 
terminal electrode was prepared in the both ends of the bare chip containing stratified clay minerals, such as 
a mica, and its manufacture approach. 
[0002] 

[Description of the Prior Art] In recent years, small [ of the capacitor used as a circuit element ] and large 
capacity-ization have come to be strongly required with a microminiaturization of radio, a micro cassette 
recorder, an electronic tuner, a video camera, etc., and development of thin and light electronic equipment. 
The stacked type ceramic condenser is known as components with which are satisfied of these demands. In 
order to manufacture a stacked type ceramic condenser conventionally, the dielectric ceramic powder of 
BaTi03 system or Pb system, an organic binder, a plasticizer, and an organic solvent are mixed first, and a 
dielectric paste or a dielectric slurry is prepared. By the wet-lay-up method, after carrying out the laminating 
of the ceramic dielectric layer on a base plate with screen printing and drying this dielectric paste, spacing is 
opened on this dielectric layer and an internal electrode is formed by screen-stenciling a conductive paste 
and drying. After it repeats this by turns and it carries out a multiple-times laminating, a layered product is 
cut in the shape of a chip so that an internal electrode may appear in both ends in the unit of the internal 
electrode which carried out the laminating. Then, after carrying out debinder processing of the obtained 
chip, it calcinates, and considers as a bare chip, finally a conductive paste is applied and baked on the both 
ends of a bare chip, and the terminal electrode of a couple is formed. In order to manufacture this stacked 
type ceramic condenser by the dry lay up method, membrane formation desiccation of the above-mentioned 
dielectric slurry is carried out by the doctor blade method etc., a ceramic green sheet is made, an internal 
electrode is formed like a wet-lay-up method on the dielectric layer which consists of this green sheet, 
cutting of a layered product, debinder processing of a chip, and baking are performed like [ after it repeats 
this by turns and it carries out a multiple-times laminating ] a wet-lay-up method, and a terminal electrode is 
formed. 
[0003] 

[Problem(s) to be Solved by the Invention] However, from the manufacture approach of the conventional 
stacked type ceramic condenser, the layered product needed to be calcinated at about 900 or 1000 degrees C 
- 1400 degrees C, the bare chip of a sintered compact needed to be made, and there was a fault from which 
delamination and an opening may happen by it. 

[0004] It is not necessary to calcinate the object of this invention at an elevated temperature, and it is to 
offer the laminating ceramic condenser which delamination and an opening cannot produce easily, and its 
manufacture approach. 
[0005] 

[Means for Solving the Problem] As shown in drawing 1 , this invention is amelioration of the bare chip 14 
with which the internal electrode 12 carried out the laminating to the ceramic dielectric layer 1 1 by turns, it 
was formed, and the internal electrode 12 appeared by turns in the chip both ends which carry out phase 
opposite, and the stacked type ceramic condenser 10 equipped with the terminal electrodes 15 and 16 of the 
couple baked so that it might flow in an internal electrode 12 to the both ends of this bare chip 14. It has the 
characteristic configuration that the ceramic dielectric layer 1 1 is the stratified clay mineral which inserted 
the dielectric polymer between clay mineral layers, and it is the stratified clay mineral with which the 
internal electrode 1 2 inserted the conductive polymer between clay mineral layers. 
[0006] If a stratified clay mineral is illustrated, a mica, a montmorillonite, beidellite, hectorite, saponite, 
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nontronite, or a chlorite will be mentioned. Moreover, if a dielectric polymer is illustrated, polyethylene 
oxide, the poly aniline, polypyrrole, or polyacethylene will be mentioned. Furthermore, if a conductive 
polymer is illustrated, the polymer which doped I or Cu will be mentioned to polyethylene oxide, the poly 
aniline, polypyrrole, or polyacethylene. A dielectric polymer and a conductive polymer also have a function 
as a binder when unifying a layered product. 

[0007] As shown in drawing 1 - drawing 3 , the 1st manufacture approach of this invention (a) The process 
which mixes the powder, dielectric polymer, and solvent of a stratified clay mineral, and prepares the 1st 
suspension, (b) The process which mixes the powder, conductive polymer, and solvent of a stratified clay 
mineral, and prepares the 2nd suspension, (c) The process which screen-stencils this 1 st suspension, dries 
and forms the ceramic dielectric layer 1 1 , (d) The process which screen-stencils the 2nd suspension, dries 
and forms the internal electrode 12 of a predetermined pattern on this ceramic dielectric layer 1 1, (e) The 
process which forms the ceramic dielectric layer 1 1 like the aforementioned (c) process on an internal 
electrode 12, (f) The process which performs formation of the internal electrode 12 of the aforementioned 
(d) process, and formation of the ceramic dielectric layer 1 1 of the aforementioned (e) process by turns, and 
forms a layered product 20, (g) The process which presses this layered product 20 with the glass transition 
temperature of a dielectric polymer and a conductive polymer, (h) The process which cuts the layered 
product 20 pressed so that an internal electrode 1 2 might appear in both ends in the shape of a chip, and (h) 
It is an approach including the process which forms the terminal electrodes 15 and 16 of a couple in the both 
ends of this chip 14. 

[0008] The 2nd manufacture approach of this invention is (a). The process which mixes the powder, 
dielectric polymer, and solvent of a stratified clay mineral, and prepares the 1st suspension, (b) The process 
which mixes the powder, conductive polymer, and solvent of a stratified clay mineral, and prepares the 2nd 
suspension, (c) The process which carries out sheet forming of this 1 st suspension on a base film, dries, and 
forms a ceramic dielectric layer with a film, (d) The process which exfoliates a base film from this ceramic 
dielectric layer with a film, screen-stencils the 2nd suspension, dries and forms the internal electrode of a 
predetermined pattern on a ceramic dielectric layer, (e) The process which piles up a ceramic dielectric layer 
with a film on the ceramic dielectric layer in which the internal electrode was formed [ dielectric layer ] in 
the ceramic dielectric layer, having used the ceramic dielectric layer with a film as the adhesion side, (f) The 
process which performs formation of the internal electrode of the aforementioned (d) process, and formation 
of the ceramic dielectric layer of the aforementioned (e) process by turns, and forms a layered product, (g) 
The process which presses this layered product with the glass transition temperature of a dielectric polymer 
and a conductive polymer, (h) The process which cuts the layered product pressed so that an internal 
electrode might appear in both ends in the shape of a chip, and (i) It is an approach including the process 
which forms the terminal electrode of a couple in the both ends of this chip. 

[0009] Not only water but the organic solvent of the solvent of the 1st suspension and the 2nd suspension is 
sufficient as the 1st approach and 2nd approach. Moreover, in order to raise spreading nature to either or the 
both sides of the 1 st suspension and the 2nd suspension, it is desirable to include a sublimability thickener 
like camphor. 
[0010] 

[Function] By mixing the powder, dielectric polymer, and solvent of a stratified clay mineral, by introducing 
a dielectric polymer between the layers of a clay mineral, and mixing the powder, conductive polymer, and 
solvent of a stratified clay mineral, a conductive polymer is introduced between the layers of a clay mineral, 
and the 1st suspension and the 2nd suspension are prepared, respectively. In order not to require a baking 
process by forming a ceramic dielectric layer and an internal electrode with such 1 st and 2nd suspension, 
delamination and an opening are hardly produced. 
[0011] 

[Example] Next, the example of this invention is explained in detail based on a drawing. 
A polyethylene oxide solution is mixed to the water suspension of the montmorillonite which is natural 
silicate as a preparation of suspension> stratified clay mineral, and the 1 st suspension is prepared. 
Polyethylene oxide is a crystalline substance and is fused at 65 degrees C. The compost by which 
polyethylene oxide was inserted between the layers of a montmorillonite (intercalate) is arranged very good, 
and it is not fused until it decomposes at 310 degrees C. Polyethylene oxide is a good dielectric polymer and 
serves as a conductive polymer by moreover doping iodine (I). This conductive polymer solution is mixed to 
the water suspension of another montmorillonite, and the 2nd suspension is prepared. The 1st and 2nd 
suspension mixes polyethylene oxide at 10 - 20% of the weight of a rate to a montmorillonite. In this 
example, 17.5% of the weight of polyethylene oxide intercalated in the montmorillonite, respectively. Since 
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the following spreading nature was increased, minute amount addition mixing of the camphor of a 
sublimability thickener was carried out. 

[0012] The 1st suspension of <formation of a layered product> is used in order to form the ceramic 
dielectric layer 1 1 of the discharge-ring dielectric section 21 shown in drawing 2 , the ceramic dielectric 
layer 1 1 of the capacitor section 22, the dielectric layer 13 for laminating distortion adjustment, and the 
ceramic dielectric layer 1 1 of the arm-top-cover dielectric section 23. After having applied the 1st 
suspension many times, drying and forming the discharge-ring dielectric section 21 on the rigid-body carrier 
plate 25 which consists of an aluminum plate which carried out alumite processing with screen printing, by 
the 1st rectangular printing pattern, spacing was opened and screen-stenciled, the 2nd suspension was dried 
on the top face of the discharge-ring dielectric section 21, as shown in drawing 3 , and two or more internal 
electrodes 12 were formed in it. Among these, between the section electrodes 12, printing desiccation of the 
1st suspension was carried out with the 2nd printing pattern, and the dielectric layer 13 for adjustment was 
formed. The 1st printing pattern and the 2nd printing pattern become the negative of a photographic film, 
and positive relation. Subsequently, spreading desiccation of the 1st suspension was carried out from on this 
dielectric layer 13 for adjustment, and the ceramic dielectric layer 1 1 of the same area as the low-ranking 
ceramic dielectric layer 1 1 was formed. The laminating of this ceramic dielectric layer 1 1 and internal 
electrode 12, and the dielectric layer 13 for adjustment was repeated, and the deed capacitor section 22 was 
formed. Next, the laminating only of the ceramic dielectric layer 1 1 which does not print an internal 
electrode was carried out to the top face of the capacitor section 22 many times, and the arm-top-cover 
dielectric section 23 was formed in it. 

[0013] In order to unify the layered product 20 which consists of three parts, the <formation of terminal 
electrode to chip> discharge-ring dielectric section 21, the capacitor section 22, and the arm-top-cover 
dielectric section 23, by wrapping entirely and carrying out the vacuum packing of this layered product 20 
with the flexible bag made of nylon (not shown) with the carrier plate 25, the slight gas which remained in 
the layered product was removed, and ebumation of the interior of a layered product was carried out further. 
The vacuum-packed layered product with a carrier plate was pressed with the hydrostatic-pressure press 
machine (not shown). The temperature of the silicon oil which is a working fluid at this time was kept at 65 
degrees C which is the glass transition temperature of polyethylene oxide. After polyethylene oxide became 
a binder and unified the layered product, drawing and this layered product were cut from the flexible bag in 
the shape of [ of predetermined magnitude ] a chip. Then, barrel finishing of this chip was carried out, and 
the internal electrode was exposed to that ends side. Furthermore, the ends of a bare chip were made to 
vapor-deposit Ag by the sputtering method, and as shown in drawing 1 , the terminal electrodes 1 5 and 16 of 
a couple were formed. 

[0014] In addition, although the laminating ceramic condenser was manufactured by the wet-lay-up method 
in the above-mentioned example, this invention may not be based on this approach, but may be 
manufactured by the dry lay up method. 
[0015] 

[Effect of the Invention] Since what needed to calcinate the layered product at about 900 or 1000 degrees C 
- 1400 degrees C, and needed to make the bare chip of a sintered compact does not require a baking process 
according to this invention also when making a laminating ceramic condenser by wet [ conventional ] and 
which approach of a dry lay up method as stated above, delamination and an opening are hardly produced 
but heat energy can be saved. 

[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 
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[Drawing 2] 
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[Drawing 3] 
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[Translation done.] 
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